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1 

TBEH<h> 

BirETiiEi8i©8®£ffiB-t'5&B*&&R<t, 

WE*«©±IC MEBBIfiBRfcHS J: 3 KBlfcSn 
fcBr«1*6BfcR<!:. 

[R&R2] BEBW3>** h««l>i©BEXfi© 
±S t ffiSB NMfiftR t ©x y ^ > y WtttffflS K »fc 

i fcE«©«*BIH6«. 
.[»#B3] SSJC, 

l&BS«©±ffi±©li(lBBfa3>*'* hffilgt<t«gfc-5 

— »©R*»;:ERsn, ^»#«»tj:D»j5fcsnfc^ 

BE^+*;i'R-t©--»©««fcER*n, J^H^lc 
WEy-h»8«±i:E14n, BETBEBiBBK 
«MEy-h«««>«BS»RU ]ulE«e*6llkR£EI$ 

«tft{b;snTt>*»Rh5>5>;**&#u 

ffiERMttBRfttflftEBR h 5 >yX?«SUU5 
R$B l 2 £E4t®B?BB£R« 
[R#B4] SSK. mfES«©±®<bii5B"FJlEi& 

-;n£fl-LT«ai«i;:«tt3tt, ttE±BER£ntt£ 

#B 3 4 ICEB0B7D1I&RR. 

ffcsn, BeRra«»R#afc5'y:3>£J:0»rt3 
n. 

yWtt*«»fc0. BE^ir^RtBEBiattBRfc© 

n ceb a tut x y y > yf?itR £ *rr a 5 ic e 



(2) 

2 

[i*S7] WETBEB**. BBBttKERanfc 
R***U BEBM3>*0 h««a«MBTBE»® 
WBBttKrEBanfcflHBCfi^TBScotttXB-r* 

i ~ 6 ©^-rn^cEBrom^ eb&sb. 

[»*JS8 3 WEMQ©ffi9ffi©5^, BEBBiBftR 
OBlilbTlr>4a»36t. MEBn«6ftfitOBUUT^« 

95#ck 0 "bttA/T?i»*B*B l ~ 7 ©t^-r n^nE®© 
io [R*B9] ±Df£*rt*g«©K±S©±K. TB 
METBABBBOB1B«BCKflsLTBBttflsM«B 
BEBBRffcRSBBTSJ^K. RBS«®±K:RW 
WEBW»BR©±»C. METB&RE»J&«»JSSnfc 

**t»*anTt»tt^*Bto**a*Kv»T? 2 -3© 
lit. 

20 WEv^i7/^^ — >*x^^>y-7^^il/T, mlEB 

3>^i7 h*-)KOrtiBKBEBSBfl:K©-«*«ia 

WE3>*£ h#— ^©rtffiKBmbfcWEBRRftR 
Siyf^l, mfETB^RE^©-gB«S$:Sm$ 

IMBBmiiBII®±. »IBIE3>^> h*-JH*K, 

WETB<fcRE»£RB«K:*R3*i<&JtBEB£»J* 

rsxSiS^rr-SB^BBBBOBB^tfe. 

30 [b*bio] REBM»RRfcxyy>y-r*iB 

A*, S*14©h'7-Yx-y5 L >y<'J:OX->5 1 >yu. 

MEB«R<fcR«xyy>y-r*iga«, x 

s» hXyy>yfcJ:DXyy>yT*R#R9KER© 
tt^!e]8SgB©S!!ifi*ft. 

[R«B11] ±R**rr*»«£. 
RBB«©±KEBStt. iiM^Cct^fE^nfc 
TBEBt. 

mETBE»oBiB±fc»i«anfc«Bie»Kt, 
tdES«©±tc. jttBBR£*R£B5J:3£Bi£sn 
« fcRmi&BR&. 

METBE»©rt»*«©-«fcJBjaSft. BEBEI6 
aaBXlXBEBBWWtBBrsBPTBoT, KM 
Q©«ffi©35WEBR»»R®«aJUTi»«»«-a«. 
BEBMI6»«oBUlbTt»*B»«k0fc«l^Tri»*B 
BBPt, 

BERCI©RB±K:. '>&<£t>t(lEfcB*e*lR©«ffi 

lteBIHttflBlO±. BEIHP©l*l®. StflnJBS&fS 
so RoRffiifcERSn, BBS&RRtttJi&StmT 
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3 

[mxm. i 2 ] ffi&m&mm^ i s§ 2 © 

llilo©i^B±K©^fi£2nT^-S>iS#fli l iz&ffi. 

©m^nissgg. 

[»*^ 1 3 ] mea&tt*ft<. s&e±«eis «t 0 
nTi»*«*Hi i£7tiai 2 Kf2«s<D«^iH]8§ge. 

MES«©±©iiftEH q *t#j* $ nfc@« t itmu * - 
mey-h»«R-tKe«an. tMET»E«£Hi5K 

MneiimiBftiwiMe h 7 >s>** lth*«* 

311 1~1 4©UTn^lC§5«©« : flHlgSg@. 
[||*9tl6] «IE£«©±iSil»ET«e 

nfcTJi«wi*irr«ii3»« 1 5 icEttot^EBg 

B. 

w*ai7] skic, 

Mreiimiuui±icEBdn. i»E^ir*;niji©«jstt 

{t$nfcl**©«B«©3%— ^<DWM\zz2>9i7 h*— 

tnmmmmmm<D±\zmm^n. me^^mr©^ 
mtzntz itt<Dm%L<Do*>i&jj<Dfcmzz}>$'p 

5 *fctt 1 6 £Eft©ft?lslK£B. 
[■1*5118] WB^*;HI*«#US/«J3>ICJ:0 

ywtt*»*tto, t&E^**MRfcMEBHi6»«£© 

B&B-EiaSJIMWaiSt. 

wets &ke«i ©a® £ nsitfls t- t m®m<m £ J£ 

mE»ff»{b«**Stt"*J:3»;:. HtrES«©±K:ffllBI 



(3) 

is 

lflEBIHI6«R©±K»J«Sft. WBTB4IE»tf» 

h*-;i>©rtif teWE»«Hfl:lt©-*&«m 
S-frSXSi, 

MEa^** h*— ;i/C!)rtiitc«tliUfcWEHI*lfcfl:K 
10 <£#*Wtrx>y^>i/-r^Xi@t, 

ttE»«K<fcBta«iM FX7f>^$nxM$nfci 

^fc<£*>ME*i£K©*iB*Wlr». R«i&BtiJifcS 

jRE»t«ss»fc««snfc±JiE««**«-r*ia 

UE±«E»BS/^-=>yUT±JiE»*#J3c'r* 
NEai&KA*. mfE±^E^«cfcOt), jSW3KT-ry 
fi©§Jji#}£. 

[i*jg2o] s^i:. iafESiiii^Jta-r^xg© 

ft. *«¥SB±fc#J*3ftfcttE»i&fll€a#ttXy 

RtfWEIHl«rtKWE^Bt*»T£i 1 blC. ff>E3 > 
h*-;WDttiiicttBTBftBI3l©XH*StH3 
■&*lS ; 6^tt»*9|l 9 fcS«©® : f[18&£B©S>ii 

30 

TO2 1] WE«iiK* t l6»«»T»»«SnTlr> 
i>|f*5 2 0 KE«©«?EI»gB©Sifc&8j. 

[§tH©mi&Rn] 

[0 0 0 1] 

m^m^mRU^omm^mzmv, wk:tbb»© 
Bs*iuur?Bft~u z(D&mm&m±izmNU&m!& 
vftm^ mn,mm^.^om.m.M\zmr *. 

[0 0 0 2] 

40 [ft*©8tfl5] 08«. IKh7>yX^ (TFT) * 
SHfc*M*/^* (LCD) ld*3tt*TBE«li:± 

[0 0 0 3] ^77M1 0 0©*E±ty-Mfil»Bt 
10 1«3ntl>5. TFT*«»*Sn5lMi:* 

i»th, #57.ssi 0 0 tr-bib*mi 0 1 torn 

i:^'Jy'j3>l)5<St$n5. d©#'J->'Ja>K 
f*. @8te, ±JIEii§!£T/IB*§!£©|gi^a5£*bT 
50 TH&H. 
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[0 0 0 4] y-l-ilfi&Kl 0 1 <D±\Z7)i'S.—01±fr 

e>^^y-hs^i o 2*«Msnt^5. y-hE*i 
io2ii TFT©y-h«®ti^-©xgT«m$n 
A^-x>y$n-s. y-HSE^i o 2co*®tc7;u = 

siKtBii o 3<Dmffi$:'£ismm±M\zmm&mmi o 

[0 0 0 5] JMM&ftKl 0 4011:7^5^^6, 
«|10 5H TFT(Dh*U-f >«Si:ll-©XgT±t« 

1104 (Cck o«sc»»*n*. ncttflsM i o 3 

tt. y- bffigg 10 2tKW >Ei& 10 5 £0M<a|fi 

[0 0 0 6] mm®&— ^lcdcds-&. ^iaiHigsjr 
[0007] y-hKHi: Ku-oE&tfcifesrf 

0 4Rtf»ffiBKfcH 0 3<I=i>^^ h*— ;H 0 6$ 

[0008] iiiMi o 3©iy? : >i/ii y-h 

E&l 0 2£©x-;/^>yg^©*#ftiS^&Xy?- 

>yjjxvtt^rztt>, mz.\t>7ui±mMk (cro 3 -h 

NO3 • H3 PO4 • CH3 COOH+nH2 O) 
^Tz^\t<D0^y Hx-y^->yt:J;DfTton^. :© 
fc#, BffttflsIRl 0 3A^-f h*xy^>y$n. n> 
?i?b 1 0 6 ©rtH«©T««a-K:tt* 1 0 7 At 

[0 0 0 9] n>^i7 h*— ;H 0 6 Sr^fiELfcSffiS 
ffi£ffl»C H U-f >E«Hfc;*/t y * 'J >yi?»C J; Dlftffl 
T5„ n>^^ h*-;n 0 6W^jigBtra*.i 0 7** 

Uy5?**M£TU. KU-f>E*i©ISrill/i*f££b-S>T< 
ft*. T&fr5. ■#*^fiEStlfcgS«(3*^Ty-h 
EH£ KK >E&£©£*S£l»Jl:-f-5fc©©liffiSHt 

U-f >E»£©»«*H»KbTH*. 
[0 0 10] 

[^W*^^bJ;p(i:-rf)^S] ±kE©J;^IC. 
ESSn-5SI«H*5^Ty- hE^i H K >E&<!:© 
*6*©fiMiitt«:aS©5;fc©Ky— hE£©$Bi£n&& 

-fkr-st. ^ai5i!S^E®sn-5ti«Jc43iriT. y- h 

E&t I 4 K >E^tw^m©^rWffl^ii* s <aT-r*. 



[0011] TJIEi&l£±JIE«a<!:© 
&>ii©{i!!itt£*4ftL£:3;£. P5E*©*«fiBr»c*tr» 

:tT*4. 

[0 0 12] 

%M*&m-tz>&mmmmt. ttm&&<D±iz> wies 
s«i»iiS:a5«k-5fc^snfcgppi«eiBtKi, met 

SE«©rta5««*^, KTSE«l©^S:iSAT^aJ 
JHW*6®:&±©— 8B©flM£. &ZfiWlBmfflZ3>2!7 bm 

«tcEBsn. &mm?>?2 bm^za^xmiTm 
m&tnn.mz&wi2ntz±m&mtz&?%m?®m 

[0013] tt&iMiiR£m©mn 
\z, ms.m&.mtfv^ Kx-;/^>y$n3«£#&£. 
ti.m&®m*tv^ v^y^-yifznztmunfommz 

S3. I2WPIPS. mi©E^*^)5E$nTl^=t^® 
LTEItSt. S& 1 ©E$©fl-gBSI«tl::£ 
t>T«. ^2©giP<Drt^®tCffiSi^iitK7S^n^m 

# a* V y i?m ©<£T £ BSlkT £ £ 1 3&«T * 5 . 

[0 0 14] *5!^<Dffi©®^tr«fc-5<i:. ±B£#-f5 
HSCDS1B©±I:. T«^SE^*^figi-^>I§«i:« 
t&ETE&SEi8©^B£l»«i&fl;bTllSllftl&£JB 

k©±k. »ETJi*jiiE**«»issnfc«*t»jas 

nTt^t»1R*i:©»SMa€af^"C2o©«l«t:l<f*»o 

h#-;i,©rtffilci»EI»M{fcK©-«£»fflaii- 
Slit. h^-;i/©^®»cSmb^ME 

3>^^ h*-;H*i»c. BtlETS^SE^tmmWJc^ 

[0015] mmmtmz^v?>insTZ2>?? 
sns«^*5. Wi«fl5ii3&«"9--f Ki7f>ysn 

;i/5Ta^ME^cD^-gB«i«S-CSflELTE«T-&t, 
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co o 1 6] *ftw<Dt&<Dm&iz<iiZ>£. ±w*m?z> 
s«t. ttESBfl^KEaan. mn&ttmz&oM 
tiLznrzTmEZ&t* numTmm&n&wuzMf&zn 
tz&mmmmt. *»ex«©±k. MEaaffiftiteB 

aao-atmassn. «iEJBmiMMia^wi3««tt 

»lg£JI»-r*WPTfc-3T, KHP©«iB0>3 , 6fflE 
*a*fiig:KO^aibT^-5g6^^ ffiEBMUBSkMoa 

fc*gS»St^TtS)S < T «fc 5 K Jgffca nfcSiiSS^ 
WEira«fii&)^©±. "WEUBPOrtia. RtfME* 

TaE«£a»«K*«anfc-taE*fc£#?"*«?- 
[0 0 17] HP©|*3«ffi©«A,;«£»#**&**T?« 

»fl:DI*»j«-r*iat. IMB»lHaflsil**B"r*J: 

sic. t&B**©±KBnM6auiii*»j*T*is£. m 
snfc««rto-»©**»cEP**' , r*v^^^^- 

2 h.!fc-;Hfc#J*L. hsh— A-'OrtBKflMEB- 

@gtftBI©-gB£Saiait5X*g£:, jftE^^h* 
-;v®rtH£Bffl LfcWEB«»fcKfc*#WKx v ^ 

£*t£»-T-&xg<t, ^a<t>bfflE«aBi©aap*B 

ti, KaiiKt fWE3>*£l» 
#-;HKTmETB&BE»i««Wl::««aftfc±B 
E*l«£*£aT<5Xg<i:, iS±lEiI^/^--> 

A*, ffiE±B£BBJ:t>fc. i$,mm\z-?<iifu—>a> 
j£**iHftan*. 

[0 0 18] 3>?2 ;W©|*9Jlffi©g#-£S>X^ 
-CB©Jil<-rJ:iK«k9. ±BE»©#A«Uy5?a©fi 

[0 0 19] 

l5B9J©*!fi©#*] Bl— H5t#B8UT, *^W© 
31 1 ©HJS0J IC J: -& T F T C D ©8Sf£& SS ii^i* 



(5) 

8 

[0 0 2 0] Bllt Bl©*»Bt:J:*TFT8iLC 
D©gB#¥HS£^-f. TFTILCDIt JfSa[§]gSg& 

1 0 ti®^S62 0 I:»tt6*l5. B^SS2 0 \Z\t. m<D 
m£ftlzm&?2>?- 4 a ttttJ5falZM&*& h* 
U>f >*&3 8 aaWMF*lcE«atiTH«. y-M*3 
4aiKK>«38aB. W*tf7*S=f 
J^fiJcan. BEifttt. *©3fil«JfC*^T)IWHBMI 

KiOflEKBBsn-cn*. 

io [0 0 2 1] y— hi® 3 4 atHW >&3 8 a £©52 
MffijJfK:2*JSUTTFT2 5A*EgaftT.V>S. TFT 

2 511 SMttO#'J->U3>i3 2ai. -?-©±lC 

y- h«6^K^^-LTE«an/ty- h«® 3 4 g a * 

4^«ritSn5. y-Hl34Gatty-HS34 

tl 3 4 G a 09BI©I«t;ittt4 W^t^fcfeC^ 
Mtt. BAfinS!K:-t*«£K:tt'J!> (P) > pWUz? 
zm-SlziZXny (B) ^©^jaM^iistaatu H U-f 
>^2 5DSO!V-X<l«2 5 S**H^atlT^S. 
20 [0 0 2 2] KH>®^2 5D.I1 n>^i7 h*-;W 
C4^LTKK>S3 8 .afc»«SftTl>5. V- 
7.6S«2 5Ste» 3>^i7 h*-;i,C 5^LT^ >v> 

^Atft^t-f k (i to) m**>fizmwmmmm 

4 3C»«4ftTti4. 

[0 0 2 3] J1jBIe]S&1 0 TFT 1 5#ElSn 

Tl^S. TFT15I1 TFT2 5©^figi:|5l«©S* 
«J*S*U ^ l Jy | j3>ill5^-MI34G 
bt.^T*rtSftTH«. y-MS3 4Gbliy- 
h«§i3 4 blC^S^U y-hi3-4btt. 3>**h# 
30 -K3^UHH >^3 8 cC»«3ftTl»«. 
a>*>7 h*-JPC3(t y-h^34b^EBanfc 

[0 0 2 4] KH >««cl 5D«3>^^ b*-,H/C 
1 ^lT±IEil 3K&gian, V-XI«15S 
«n>^^ h*:-;UC 2 £fl-LT±BE*i!l 4 KftttlS 

[0 0 2 5] #.\Z. @2A~@2D. 03-~0 5£#B8 
UTLCD©f^«*j*SttWT*. 0 2A~i5H B 
1 tC^f LCD©^»rt50-C*O. §0©£ffl"J > 
40 Rtf;&fl!l©»Tffi0#, -e-tl-?n0 1 ©-;*»» A 1 - A 
1. A2-A2. Sl/A3-A3Hl3tt^»rffi0lC^ 

[0 0 2 6] 02 A»C^T«tPtC. 3^^^7.St53 0 
©±K. im#XibT->7> (S iH4 ) (O 

2 ) %m^tz77X-?mmm<t¥%ttmm (pe-cv 

D) fC<t 9. iPa 2 0 0 nm©TlfiS i O2 13 1 £i£ 
«-r*. T«6S i O2 1813 l©±fC. Mlsf^xtbT* 
^ (H2 ) #E?©S i H 4 5ffl^itPE-CVDlC«t 

0, Jia 5 0 nm<K>T^)vy 7 7.^)^1 >m^mmt 
50 -g.. 7 ; e;i':7 7*->'J3>lg|£iifS&. x*j^§S2 
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5 0mJ/cm2 ©i+y? V— tf ^tz V— #7- 

[0 0 2 7] 0 2 B (C^T .£ 5 K. # 'J -> U =3 >m 3 2 
^/t?-Z>^l, 01CDTFT2 5£^f&f^£6l« 

tft i s&Brfi-? ^zmmzhXVisv^y&i 1 £ 

>y (R I E) fCJzOfro. 

[0 0 2 8] # 'J ->U3>I3 2 a*m?£o\Z> £« 
W±S©^:^ICPE-CVDICJ;0. S i O2 
-5J?$ 1 5 0 nm©y-M6»«3 3 £if «T<5. Y~ 
h*6i&&3 3<D±IC. T^y^U >^lr«t 0 A 1 d>£>& 
30S3 0 0nm©y-hiS^13 4€:*fl«-r^. 

[0 0 2 9] 02CI:fti5!:. f— ME>BfiJI3 4£ 
->YU #'JyU3>l3 2 a±(D— g?<D®« 
CY— h«S3 4Ga^ilU Efc&JBJfc'f'^lMIJk: 
y-'H»3 4 b£J£To 

3 4 a, ?-bnM3 4Gbt)l§IBtlC^)5KSn^. y- 
ZitTC l2 £BC l 3 tCDm.&XX&m^fzR I E 

[0030] mm^-y^om ( (cooh) 2 2H 

2 0) \zmtMVT?—bW.M3 4GaRtfy-hi&3 4 

boxssHiifti/. * n^*n©*® ica i 2 03 & 

•bttZmZ 12 0 nm©^SK'fl;K3 5 aRL*3 5 b£ 

[0 0 3 1] 02DtC^f H®&{fcffii3 5 aK. 

atSSbSl'^^^JtU X-y^ytfT-tL 
TCHF3 Jffl^cR I ECj:D< y— h«6ig:M3 3 £ 
Xy^yT-5. y-h«@3 4GaCDMffi!l<D^tC*3 
lst^'Jv' l J3>I3 2 aCD*ffl^Sffib^B$^TX-y 

[0 0 3 2] y-htt@3 4G aXtfR§ffi®fl:&3 5 a 

^vx^tUT^'j^'jn^s 2 a£3F*tfts-r*> 

SATS. nft^HTFT&ifEtS®^^ 

TP+ -f *>&&X-?Z>Zt\z£r). tlSiMOS (C 
MOS) ES&£*iErf 5 -T*>i£A&, 
fttt{fc7x-;H£fr5. # l J-> l J3>H3 2a©^'f 
*>aA£nfc6H9c#. KK>f«2 5DSl/tV-X 

mm.2 5 stcft-s. 

[0033] S3tc^-r«fe5»c, mwi^±<D±mm\z 

PE-CVDJCiO S i O2 A>£)ft-5Ji£ 3 0 nm(0I 
■yy>;7f?ji:JI3 6£itfrT5. X>y^>yf?it@3 6 
©±IC> H*4^7>tLTH 2 3*8?(Z)S i H 4 £NH 3 £ 
ffll^cPE-CVDdcfcD, S i Nfrt>fc-5Ji$ 2 5 0 



(6) 

JO 

nm0lM§I3 7$rit«-r^>. 
[0 0 3 4] B4K*-tJ:5fc. BP^«6ii:^3 7. Xy 
?>yffit«3 6, K^n«Sfl:R3 5 bfcftfflLTffi 
^£0@«fC=l>^i7 h*-;PC 3, C4St;C5^ 

-fs. 3>^^ h*-;wc4R^c 5©jg®tc, 
nHi/-r>i82 5DRt;y-7.M«2 5 sco-ass® 
j&t^n, h*-;PC3cDj£ffiic, y-h^3 4 

b. y- h£il3 3b&tfT&S i 0 2 BS3 1 O-W 
gffi#§m-5. 

10 [0 0 3 5] S i N^e»^-5Sra*e^K3 7tC«. flSJA 
tfl^f>^XiUCF4 £fflt^fcR I EKckO^ 

>^i7 h*-w»usns. ^cDx-y^>y«, si 

02^'=>&-5Xy3 1 >yf?jJtJl 3 6 TSttWtlfih-r 
l^i^ hx-y5 1 >yfCJ;0 3>3'^ htf— 

&tfc 5 ©jiEBtc, ^-n-^n h u-f 2 5 ds^v 
-7.m«2 5 s©-g5a®a*Sffl-r-5. 3>*£i-*- 

;UC3COJg®tC«, R§@&rt;Ei3 5 b StfT&s i o 2 
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(54) ELECTRONIC CIRCUIT AND MANUFACTURE THEREOF 

(57)Abstract 

PROBLEM TO BE SOLVED: To avoid reduction of the coverage by elongating a second 
opening to a region outside a first wiring so that a cover insulation film does not appear 
on the inner wall of the second opening at an outer region of the first wiring to avoid 
forming a recess into the inner wall of the region. 

SOLUTION: An anodic oxide film 35b exposed at the bottom of contact holes C3 is 
removed by wet etching. In the section where the inner wall of the contact hole C3 is 
located on an inner region of a gate line 34b, the film 35b is side-etched. As the result, a 
recess 40 is formed into a lower part of the inner wall of the hole C3. In the section 
where the inner wall of the contact hole C3 is located outside the gate line 34b, the 
anodic oxide film on the surface of the gate wiring 34b is entirely removed to expose part 
of a gate insulation film 33b and part of a base Si02 film 31 at both sides of the gate line 34b. 
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[Claim(s)] 

[Claim 1] The substrate which has a top face, and lower layer wiring which has been arranged on said 
substrate and formed with the conductive ingredient, The covering insulator layer which covers the front 
face of said lower layer wiring, and the interlayer insulation film formed on said substrate so that said 
covering insulator layer might be covered, Opening which is formed in the layer contact field which 
extends to an external field exceeding the periphery of this lower layer wiring, and penetrates said 
interlayer insulation film and said covering insulator layer from the contrant region of said lower layer 
wiring, Electronic-circuitry equipment which has the upper wiring which has been arranged to some 
fields on said interlayer insulation film, and said layer contact field, and was electrically connected with 
said lower layer wiring in this layer contact field. 

[Claim 2] Electronic-circuitry equipment according to claim 1 with which the etching resistance of the 
top face of said substrate in said layer contact field and said interlayer insulation film differs mutually. 
[Claim 3] Furthermore, the channel film which has been arranged to some different fields from said layer 
contact field on the top face of said substrate, and was formed with the semiconductor material, The 
gate dielectric film which has been arranged to some fields on said channel film, and was formed of the 
insulating material. The gate electrode which it has been arranged on said gate dielectric film, and was 
deposited on said lower layer wiring and coincidence, Cover the front face of said gate electrode and 
said covering insulator layer and the gate covering film formed in coincidence are included. Electronic- 
circuitry equipment according to claim 1 or 2 with which it had the thin film transistor by which the field 
of the both sides of said gate electrode is formed into low resistance among said channel film, and said 
interlayer insulation film has covered said thin film transistor. 

[Claim 4] Furthermore, electronic-circuitry equipment according to claim 3 which is arranged between 
the top face of said substrate, and said lower layer wiring, and has the lower layer insulator layer 
deposited on said gate dielectric film and coincidence. 

[Claim 5] Furthermore, drain wiring which it has been arranged on said interlayer insulation film, 
connected with one field electrically through the contact hole among one pair of fields where said 
channel film was formed into low resistance, and was deposited on said upper wiring and coincidence, 
Electronic-circuitry equipment according to claim 3 or 4 which has the transparent electrode electrically 
connected to the field of another side through the contact hole among one pair of fields where it has 
been arranged on said interlayer insulation film, and said channel film was formed into low resistance. 
[Claim 6] Electronic-circuitry equipment according to claim 5 which has the etching halt film which said 
channel film was formed of polish recon, said interlayer insulation film was formed with silicon nitride, 
and the both sides and etching resistance of polish recon and silicon nitride differed from each other 
further, and has been arranged between said channel film and said interlayer insulation films. 
[Claim 7] Electronic-circuitry equipment according to claim 1 to 6 with which said lower layer wiring has 
the field arranged in the shape of a striped pattern, and intersects two or more stripes in the field to 
which said layer contact field has been arranged in the shape of [ of said lower layer wiring ] a striped 
pattern. 

[Claim 8] Electronic-circuitry equipment according to claim 1 to 7 with which the part which has 
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expressed said covering insulator layer among the side faces of said opening has become depressed 
rather than the part which has expressed said interlayer insulation film. 

[Claim 9] So that the process which forms lower layer metal wiring on this top face of the substrate 
which has a top face, the process which anodizes the front face of said lower layer metal wiring, and 
forms an oxide film on anode, and said oxide film on anode may be covered The process which forms the 
mask pattern which has opening over two fields ranging over the boundary line of the process which 
forms an interlayer insulation film on said substrate, and the field where said lower layer metal wiring 
was formed on said interlayer insulation film and the field which is not formed. The process which said 
interlayer insulation film is etched [ process ], and a contact hole is formed [ process ] by using said 
mask pattern as an etching mask, and exposes said some of oxide films on anode to the inside of a 
contact hole, Said anodized film exposed to the inside of said contact hole is etched. Said lower layer 
metal wiring a part The process at which a front face is exposed, The manufacture approach of 
electronic-circuitry equipment of having the process which forms the upper wiring electrically 
connected with said lower layer metal wiring on said interlayer insulation film and in said contact hole. 
[Claim 10] The manufacture approach of the electronic-circuitry equipment according to claim 9 which 
the process into which the process which etches said interlayer insulation film etches into by the dry 
etching of an anisotropy, and etches said anodized film etches by isotropic wet etching. 
[Claim 1 1] The substrate which has a top face, and lower layer wiring which has been arranged on said 
substrate and formed with the conductive ingredient. The covering insulator layer formed on the front 
face of said lower layer wiring, and the interlayer insulation film formed on said substrate so that said 
covering insulator layer might be covered, It is opening which is formed in a part of contrant region of 
said lower layer wiring, and penetrates said interlayer insulation film and said covering insulator layer. 
Said opening in which the part which has expressed said covering insulator layer among the side faces 
of this opening has become depressed rather than the part which has expressed said interlayer 
insulation film. The embedded field formed on the side face of said opening so that all the hollow parts 
that said covering insulator layer expressed at least might be filled. Electronic-circuitry equipment which 
has the upper wiring electrically connected with said lower layer wiring in the field in which it has been 
arranged on the inside of said opening, and the front face of said embedded field on said interlayer 
insulation film, and was formed in with a different ingredient from said embedded field, and said opening 
was formed. 

[Claim 12] Electronic-circuitry equipment according to claim 1 1 with which said embedded field is 
formed only on the inner skin of said 1st and 2nd openings. 

[Claim 13] Electronic-circuitry equipment according to claim 11 or 12 in which said embedded field is 
formed rather than said upper wiring with the metal which is easy to carry out migration at the time of 
membrane formation. 

[Claim 14] Electronic-circuitry equipment according to claim 12 in which said embedded field is formed 
with the inorganic insulation ingredient. 

[Claim 1 5] Furthermore, the channel film which has been arranged to some different fields from the field 
in which said opening on said substrate was formed, and was formed with the semiconductor material, 
The gate dielectric film which has been arranged to some fields on said channel film, and was formed of 
the insulating material, The gate electrode which it has been arranged on said gate dielectric film, and 
was deposited on said lower layer wiring and coincidence, Cover the front face of said gate electrode 
and said covering insulator layer and the gate covering film formed in coincidence are included. 
Electronic-circuitry equipment according to claim 1 1 to 14 with which it had the thin film transistor by 
which the field of the both sides of said gate electrode is formed into low resistance among said channel 
film, and said interlayer insulation film has covered said transistor. 

[Claim 16] Furthermore, electronic-circuitry equipment according to claim 15 which is arranged between 
the top face of said substrate, and said lower layer wiring, and has the lower layer insulator layer 
deposited on said gate dielectric film and coincidence. 
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[Claim 17] Furthermore, drain wiring which it has been arranged on said interlayer insulation film, 
connected with one field electrically through the contact hole among one pair of fields where said 
channel film was formed into low resistance, and was deposited on said upper wiring and coincidence, 
Electronic-circuitry equipment according to claim 15 or 16 which has the transparent electrode 
electrically connected to the field of another side through the contact hole among one pair of fields 
where it has been arranged on said interlayer insulation film, and said channel film was formed into low 
resistance. 

[Claim 18] Electronic-circuitry equipment according to claim 17 which has the etching halt film which 
said channel film was formed of polish recon, said interlayer insulation film was formed with silicon 
nitride, and the both sides and etching resistance of polish recon and silicon nitride differed from each 
other further, and has been arranged between said channel film and said interlayer insulation films. 
[Claim 19] So that the process which forms lower layer metal wiring on this top face of the substrate 
which has a top face, the process which anodizes the front face of said lower layer metal wiring, and 
forms an oxide film on anode, and said oxide film on anode may be covered The process which forms the 
mask pattern which has opening in some fields in the process which forms an interlayer insulation film 
on said substrate, and the field in which it was formed on said interlayer insulation film, and said lower 
layer metal wiring was formed, The process which said interlayer insulation film is etched [ process ], 
and a contact hole is formed [ process ] by using said mask pattern as an etching mask, and exposes 
said some of oxide films on anode to the inside of a contact hole, The process which etches said 
anodized film exposed to the inside of said contact hole isotropic, The process which deposits the 
embedded film which is equal to the depth of said hollow, or has thickness thicker than it on the 
substrate front face in which side etching was carried out and said anodized film was formed, and which 
becomes depressed and includes inside, The process which deposits the upper wiring layer which 
covered the front face of said embedded film at least, was formed with a different ingredient from this 
embedded film, and was electrically connected with said lower layer metal wiring in said contact hole 
section, The manufacture approach of the electronic-circuitry equipment currently formed with the 
ingredient in which has the process which carries out patterning of said upper wiring layer, and forms 
the upper wiring, and said embedded film tends to carry out migration rather than said upper wiring layer 
at the time of membrane formation. 

[Claim 20] Furthermore, the manufacture approach of the electronic-circuitry equipment according to 
claim 19 which includes the process which exposes the front face of said lower layer metal wiring on the 
base of said contact hole while removing said embedded film formed on the substrate flat side after the 
process which deposits said embedded film using anisotropic etching and leaving said embedded film on 
the side face of said contact hole, and in said crevice. 

[Claim 21] The manufacture approach of electronic-circuitry equipment according to claim 20 that said 
embedded film is formed by the insulating material. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the electronic-circuitry equipment which used the multilayer 
interconnection, and its manufacture approach, this invention covers especially the front face of lower 
layer wiring with an insulator layer, and relates to the electronic-circuitry equipment in which the 
interlayer insulation film was formed on this covering insulator layer, and its manufacture approach. 
[0002] 

[Description of the Prior Art] Drawing 8 shows the cross section of the connection of lower layer wiring 
and the upper wiring in the liquid crystal display panel (LCD) which used the thin film transistor (TFT). 
[0003] Gate dielectric film 101 is formed on the front face of a glass substrate 100. In the field in which 
TFT is formed, the polish recon film is arranged between a glass substrate 100 and gate dielectric film 
101. This polish recon film constitutes the channel of TFT, and the source / drain field. Since drawing 8 
shows the connection of the upper wiring and lower layer wiring, the polish recon film is not formed in 
the illustrated field. 

[0004] The gate wiring 102 which consists of aluminum is formed on gate dielectric film 101. Patterning 
of the gate wiring 102 is deposited and carried out at the same process as the gate electrode of TFT. 
The oxide film on anode 103 which anodized aluminum is formed in the front face of the gate wiring 102, 
and the interlayer insulation film 104 is formed all over the substrate including the front face of an oxide 
film on anode 103. 

[0005] The drain wiring 105 which consists of aluminum is formed on the interlayer insulation film 104. 
Patterning of the drain wiring 105 is deposited and carried out at the same process as the drain 
electrode of TFT. The gate wiring 102 and the drain wiring 105 are arranged in the shape of a grid in the 
field to which the pixel has been arranged. Both wiring is mutually insulated with an interlayer insulation 
film 104 in the crossover part. An oxide film on anode 103 has the function which raises the 
dependability of the insulation between the gate wiring 102 and the drain wiring 105. 
[0006] In the case of circumference circuit one apparatus LCD, in a circumference circuit, other 
transistors may be driven with the output signal of one transistor. Drain wiring of the transistor of the 
preceding paragraph is connected to gate wiring of a latter transistor at this time. 
[0007] In connecting gate wiring and drain wiring, before depositing a drain wiring layer, it forms a 
contact hole 106 in an interlayer insulation film 104 and an oxide film on anode 103. Etching of the 
interlayer insulation film 104 for forming a contact hole 106 is performed by the dry etching of an 
anisotropy. 

[0008] Since etching of an anodized film 103 does not have the suitable big etching gas of etch 
selectivity with the gate wiring 102, it is performed by the isotropic wet etching using a chromium mixed 
acid (Cr03, HN03, H3 P04. and CH3 COOH+nH2 O). For this reason, side etching of the anodized film 
103 is carried out, it becomes depressed in the lower part of the inner circumference section of a 
contact hole 106, and 107 is formed. 

[0009] A drain wiring layer is deposited by sputtering etc. all over the substrate front face in which the 
contact hole 106 was formed. Since it becomes depressed in the inner circumference section of a 
contact hole 106 and 107 is formed, the rate of coverage in the contact hole section falls, and it 
becomes easy to generate an open circuit of drain wiring. That is, the oxide film on anode for preventing 
the short circuit of gate wiring and drain wiring in the field in which the pixel was formed makes difficult 
connection between gate wiring and drain wiring in the field which forms a circumference circuit. 
[0010] 

[Problem(s) to be Solved by the Invention] As mentioned above, if the front face of gate wiring is 
anodized in order to raise the dependability of the insulation with gate wiring and drain wiring in the field 
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to which a pixel is arranged, in the field to which a circumference circuit is arranged, the dependability of 
the connection place of gate wiring and drain wiring will fall. 

[0011] The purpose of this invention is offering the electronic-circuitry equipment which can raise the 
dependability of connection, and its manufacture approach in the connection place of both wiring, with 
the dependability of the insulation with lower layer wiring and the upper wiring maintained. 
[0012] 

[Means for Solving the Problem] The substrate which has a top face according to one viewpoint of this 
invention, and lower layer wiring which has been arranged on said substrate and formed with the 
conductive ingredient, The covering insulator layer which covers the front face of said lower layer wiring, 
and the interlayer insulation film formed on said substrate so that said covering insulator layer might be 
covered, Opening which is formed in the layer contact field which extends to an external field exceeding 
the periphery of this lower layer wiring, and penetrates said interlayer insulation film and said covering 
insulator layer from the contrant region of said lower layer wiring, It is arranged to some fields on said 
interlayer insulation film, and said layer contact field, and the electronic-circuitry equipment which has 
the upper wiring electrically connected with said lower layer wiring in this layer contact field is offered. 
[0013] When forming the 1st opening in a covering insulator layer, side etching of the covering insulator 
layer may be carried out. If side etching of the covering insulator layer is carried out, a hollow will be 
formed in the inner skin of opening, and the rate of coverage of the upper wiring will fall. If it extends 
and the 2nd opening is arranged to the field in which the 1 st wiring is not formed, in the external field of 
the 1st wiring, a covering insulator layer will not appear in the inner skin of the 2nd opening. Therefore, 
since a hollow is not formed in the inner skin of this field, decline in the rate of coverage can be 
prevented. 

[0014] So that the process which forms lower layer metal wiring on this top face of the substrate which 
has a top face, the process which anodizes the front face of said lower layer metal wiring, and forms an 
oxide film on anode, and said oxide film on anode may be covered according to other viewpoints of this 
invention The process which forms the mask pattern which has opening over two fields ranging over the 
boundary line of the process which forms an interlayer insulation film on said substrate, and the field 
where said lower layer metal wiring was formed on said interlayer insulation film and the field which is 
not formed, The process which said interlayer insulation film is etched [ process ], and a contact hole is 
formed [ process ] by using said mask pattern as an etching mask, and exposes said some of oxide films 
on anode to the inside of a contact hole, Said anodized film exposed to the inside of said contact hole is 
etched. Said lower layer metal wiring a part The process at which a front face is exposed, The 
manufacture approach of electronic-circuitry equipment of having the process which forms the upper 
wiring electrically connected with said lower layer metal wiring on said interlayer insulation film and in 
said contact hole is offered. 

[0015] When etching an anodized film and forming a contact hole, side etching of the anodized film may 
be carried out. If side etching of the anodized film is carried out, a hollow will be formed in the inner skin 
of a contact hole, and the rate of coverage of the upper wiring will fall. If it extends and a contact hole is 
arranged to the external field of lower layer metal wiring, in the external field of lower layer metal wiring, 
an oxide film on anode will not appear in the inner skin of a contact hole. Therefore, since a hollow is not 
formed in the inner skin of this field, decline in the rate of coverage can be prevented. 
[0016] The substrate which has a top face according to other viewpoints of this invention, and lower 
layer wiring which has been arranged on said substrate and formed with the conductive ingredient, The 
covering insulator layer formed on the front face of said lower layer wiring, and the interlayer insulation 
film formed on said substrate so that said covering insulator layer might be covered, It is opening which 
is formed in a part of contrant region of said lower layer wiring, and penetrates said interlayer insulation 
film and said covering insulator layer. Said opening in which the part which has expressed said covering 
insulator layer among the side faces of this opening has become depressed rather than the part which 
has expressed said interlayer insulation film. The embedded field formed on the side face of said opening 
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so that all the hollow parts that said covering insulator layer expressed at least might be filled, The 
electronic-circuitry equipment which has the upper wiring electrically connected with said lower layer 
wiring in the field in which it has been arranged on the inside of said opening and the front face of said 
embedded field on said interlayer insulation film, and was formed in with a different ingredient from said 
embedded field, and said opening was formed is offered. 

[0017] By filling with an embedded field the part into which the inner skin of opening became depressed, 
decline in the rate of coverage of. the upper wiring can be prevented. So that the process which forms 
lower layer metal wiring on this top face of the substrate which has a top face, the process which . 
anodizes the front face of said lower layer metal wiring, and forms an oxide film on anode, and said oxide 
film on anode may be covered according to other viewpoints of this invention The process which forms 
the mask pattern which has opening in some fields in the process which forms an interlayer insulation 
film on said substrate, and the field in which it was formed on said interlayer insulation film, and said 
lower layer metal wiring was formed, The process which said interlayer insulation film is etched 
[ process ], and a contact hole is formed [ process ] by using said mask pattern as an etching mask, and 
exposes said some of oxide films on anode to the inside of a contact hole, The process which etches 
said anodized film exposed to the inside of said contact hole isotropic, The process which deposits the 
embedded film which is equal to the depth of said hollow, or has thickness thicker than it on the 
substrate front face in which side etching was carried out and said anodized film was formed, and which 
becomes depressed and includes inside, The process which deposits the upper wiring layer which 
covered the front face of said embedded film at least, was formed with a different ingredient from this 
embedded film, and was electrically connected with said lower layer metal wiring in said contact hole 
section. It has the process which carries out patterning of said upper wiring layer, and forms the upper 
wiring, and the manufacture approach of the electronic-circuitry equipment currently formed with the 
ingredient in which said embedded film tends to carry out migration rather than said upper wiring layer at 
the time of membrane formation is offered. 

[0018] By filling the hollow of the inner skin of a contact hole with the embedded film, decline in the rate 

of coverage of the upper wiring can be prevented. 

[0019] 

[Embodiment of the Invention] With reference to drawing 1 - drawing 5 , the configuration and the 
manufacture approach of the TFT mold LCD by the 1st example of this invention are explained. 
[0020] Drawing 1 shows the part plan of the TFT mold LCD by the 1 st example. The TFT mold LCD is 
divided into the circumference circuit section 10 and the pixel section 20. Gate line 34a which extends 
in the longitudinal direction of drawing in the pixel section 20, and drain wire 38a which extends in a 
lengthwise direction are arranged in the shape of a grid. Gate line 34a and drain wire 38a are formed of 
aluminum, and both wiring is mutually insulated with the interlayer insulation film in the crossover part. 
[0021] TFT25 is arranged corresponding to the crossover part of gate line 34a and drain wire 38a. 
TFT25 is constituted including rectangle-like polish recon film 32a and gate electrode 34Ga arranged 
through gate dielectric film on it. Gate electrode 34Ga is following gate line 34a. In carrying out to the 
impurity for giving conductivity to the field of the both sides of gate electrode 34Ga, for example, n mold, 
when making it Lynn (P) and p mold, impurities, such as boron (B), are added by polish recon film 32a, 
and drain field 25D and source field 25S are demarcated. 

[0022] Drain field 25D is connected to drain wire 38a through the contact hole C4. Source field 25S are 
connected to the transparence pixel electrode 43 which consists of indium tin oxide (ITO) etc. through a 
contact hole C5. 

[0023] TFT15 is arranged in the circumference circuit 10. TFT15 has the configuration of TFT25, and 
the same basic configuration, and is constituted including the polish recon film 1 1 and gate electrode 
34Gb. Gate electrode 34Gb follows gate line 34b, and gate line 34b is connected to drain wire 38c 
through the contact hole C3. The contact hole C3 is protruded and arranged to the exterior of the field 
where gate line 34b has been arranged. 
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[0024] Drain field 15D is connected to the upper wiring 13 through a contact hole CI, and source field 
15S are connected to the upper wiring 14 through the contact hole C2. 

[0025] Next, the production approach of LCD is explained with reference to drawing 2 A - drawing 2 D, 
drawing 3 - drawing 5 . Drawing 2 A - drawing 5 are the fragmentary sectional views of LCD shown in 
drawing 1 R> 1, and the sectional view of the left-hand side of each drawing, a center, and right-hand 
side is equivalent to the sectional view in alternate long and short dash line A1-A1, A2-A2, and A3-A3 
of drawing 1 , respectively. 

[0026] It is the substrate Si02 with a thickness of 200nm by the plasma excitation mold chemical vapor 
deposition (PE-CVD) which used a silane (SiH4) and oxygen (02) as material gas on the transparence 
glass substrate 30 as shown in drawing 2 A. The film 31 is deposited. Substrate Si02 SiH4 of the 
hydrogen (H2) dilution as material gas on the film 31 By used PE-CVD, the amorphous silicon film with a 
thickness of 50nm is deposited. Energy-density 250 mJ/cm2 after depositing the amorphous silicon film 
By laser annealing using excimer laser, an amorphous silicon is crystallized and the polish recon film 32 
is formed. 

[0027] As shown in drawing 2 B, patterning of the polish recon film 32 is carried out, and it leaves polish 
recon film 32a to the field which should form TFT25 of drawing 1 . In addition, it also leaves the polish 
recon film 1 1 to the field which should form TFT1 5 of drawing 1 at this time. Patterning of the polish 
recon film 32 is CF4 as etching gas. Used reactive ion etching (RIE) performs. 

[0028] polish recon film 32a — a wrap — like — all the fields of the top face of a substrate — PE-CVD 
— Si02 from — gate dielectric film 33 with a thin thickness of 150nm is deposited. On gate dielectric 
film 33, the gate wiring layer 34 with a thickness of 300nm it is thin from aluminum with sputtering is 
deposited. 

[0029] As shown in drawing 2 C, patterning of the gate wiring layer 34 is carried out, and it leaves gate 
electrode 34Ga to some fields on polish recon film 32a, and leaves gate line 34b to the field which 
should form wiring. At this time, gate line 34a shown in drawing 1 and gate electrode 34Gb are also 
formed in coincidence. Patterning of the gate wiring layer 34 is CI2 as etching gas. BCI3 RIE using mixed 
gas performs. 

[0030] a substrate — oxalic acid (COOH) (2 2H2 O) — being immersed — the front face of gate 
electrode 34Ga and gate line 34b — anodizing — each front face — aluminum 203 from — the oxide 
films on anode 35a and 35b with a thin thickness of 120nm are formed. Other gate electrodes and gate 
lines are also covered with an oxide film on anode. 

[0031] As shown in drawing 2 D, anodized films 35a and 35b are used as an etching mask, and it is CHF3 
as etching gas. Gate dielectric film 33 is etched by used RIE. Etching is suspended when the front face 
of polish recon film 32a is exposed in the field of the both sides of gate electrode 34Ga. 
[0032] The ion implantation of the impurity is carried out to polish recon film 32a by using gate 
electrode 34Ga and oxide-film-on-anode 35a as a mask. The field which forms the n channel mold TFT 
is covered with a resist pattern, and it is B+. The field which pours in ion, and forms the p channel mold 
TFT continuously is covered with a resist pattern, and it is P+. The complementary MOS (CMOS) circuit 
can be constituted by pouring in ion. Activation annealing is performed after an ion implantation. The 
field by which the ion implantation was carried out among polish recon film 32a is set to drain field 25D 
and source field 25S. 

[0033] it is shown in drawing 3 — as — all the fields on a substrate front face — PE-CVD — Si02 
from — the etching halt layer 36 with a thin thickness of 30nm is deposited. On the etching halt layer 36, 
it is H2 as material gas. SiH4 of dilution NH3 By used PE-CVD, the interlayer insulation film 37 with a 
thickness of 250nm it is thin from SiN is deposited. 

[0034] As shown in drawing 4 , an interlayer insulation film 37, the etching halt layer 36, and oxide-film- 
on-anode 35b are penetrated, and contact holes C3, C4 t and C5 are formed in a predetermined field, the 
base of contact holes C4 and C5 — respectively — drain field 25D and a part of source field 25S — a 
front face — appearing — the base of a contact hole C3 — gate line 34b, gate-dielectric-film 33b, and 
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substrate Si02 some film 31 — a front face appears. 

[0035] In the interlayer insulation film 37 which consists of SiN, it is CF4 as etching gas. A contact hole 
is formed of used RIE. This etching stops automatically in the etching halt layer 36 which consists of 
Si02. A contact hole is formed in the etching halt layer 36 of the wet etching which used for example, 
the fluoric acid water solution, this etching — the base of contact holes C4 and C5 — respectively — 
drain field 25D and a part of source field 25S — a front face is exposed, the base of a contact hole C3 - 
- oxide-film-on-anode 35b and substrate Si02 some film 31 — a front face is exposed. 
[0036] Since etching of an interlayer insulation film 37 stops in the etching halt layer 36, drain field 25D 
of polish recon film 32a and the front face of source field 25S are not exposed to the etching gas of RIE. 
A contact hole is formed in drain field 25D and the etching halt layer 36 of the right above of source 
field 25S of wet etching. For this reason, drain field 25D and the surface dry area of source field 25S 
can be prevented. 

[0037] The etching halt layer 36 is a substrate Si02. Since it is sufficiently thin compared with the film 
31, even if there is too much etching at the time of etching of the etching halt layer 36, it is a substrate 
Si02. There is little effect which it has on the film 31. Moreover, even when there is no etching halt 
layer 36, they are an interlayer insulation film 37 and a substrate Si02. Substrate Si02 exposed to the 
base of a contact hole C3 even if it etched the interlayer insulation film 37 too much, since etching 
resistance with the film 31 differed There is little effect which it has on the film 31. 
[0038] Next, etching removal of the anodized film 35b exposed to the base of a contact hole C3 is 
carried out by the wet etching using a chromium mixed acid. As shown in the sectional view of the 
center of drawing 4 , side etching of the anodized film 35b is carried out into the cross section where 
the inner skin of a contact hole C3 is located in the contrant region of gate line 34b. Consequently, it 
becomes depressed in the lower part of the inner skin of a contact hole C3, and 40 is formed. 
[0039] All the oxide films on anode of a gate wiring 34b front face are removed in the cross section 
where the inner skin of a contact hole C3 is located in the outside of gate wiring 34b as shown in the 
sectional view on the right-hand side of drawing 4 , and it is the part and substrate Si02 of gate- 
dielectric-film 33b to the both sides of gate line 34b. Some film 31 is exposed. 

[0040] The drain wiring layer which consists of three layers of Ti/aluminum/Ti by sputtering all over a 
substrate is deposited so that each contact hole may be embedded. The thickness of about 100nm and 
aluminum layer of the thickness of the upper layer and lower layer Ti layer is 200nm. Lower Ti layer 
raises the adhesion of aluminum layer and an interlayer insulation film 37, and upper Ti layer acts as an 
antireflection film at the time of a photolithography. Patterning of this drain wiring layer is carried out, 
the inside of drain wire 38a which embedded the inside of a contact hole C4, and was connected to 
drain field 25D, and a contact hole C5 is embedded, the inside of source field 25 source leader line 38b 
connected to S and a contact hole C3 is embedded, and drain wire 38c connected to gate line 34b is 
formed. 

[0041] In the sectional view shown in the center of drawing 4 , since it becomes depressed in the inner 
skin of a contact hole C3 and 40 is formed, the rate of coverage of drain wire 38c falls. On the other 
hand, in the sectional view on the right-hand side of drawing 4 , since the hollow is not formed in the 
inner skin of a contact hole C3, decline in the rate of coverage can be prevented. Since a gate line and a 
drain wire are stabilized and connected into the cross section located in the outside of a gate line 
whose inner skin of a contact hole is lower layer wiring, the fall of the dependability of connection 
between a gate line and a drain wire is avoidable. 

[0042] As shown in drawing 5 , the interlayer insulation film 41 with a thickness of 200nm it is thin from 
SiN is deposited on all the fields on the front face of a substrate by PE-CVD. Ti film is deposited by 
sputtering on an interlayer insulation film 41, patterning is carried out and the blackmatrix BM is formed 
in a predetermined field. 

[0043] The interlayer insulation film 42 with a thickness of 300nm it is thin from SiN is deposited by PE- 
CVD so that the front face of the black matrix BM and an interlayer insulation film 41 may be covered. 
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The ITO film with a thickness of 1 50nm is deposited on all the fields on a substrate front face so that 
the contact hole C6 to which the top face of source leader line 38b is exposed may be formed in 
interlayer insulation films 42 and 41 and the inside of a contact hole C6 may be embedded at them. The 
part which covered the predetermined field of the front face of this ITO film with the mask pattern, for 
example, the ITO film exposed using oxalic acid is etched, and the transparence pixel electrode 43 
connected to source leader line 38b through the contact hole C6 is formed. 

[0044] In the above-mentioned example, the dependability of the connection of a gate line and a drain 
wire can be raised by protruding a contact hole from a gate line and arranging it as mentioned above. 
Moreover, since the front face of a gate line is covered with the oxide film on anode, it can maintain 
highly the dependability of the insulation with a gate line and a drain wire in the pixel section 20 shown 
in drawing 1 . 

[0045] Next, the modification of the 1st example is explained with reference to drawing 6 . Drawing 6 
shows the top view of the connection of the gate line and drain wire by the modification of the 1st 
example. The edge of the gate line 50 is made into the ctenidium-like pattern. It is arranged so that the 
edge of a drain wire 51 may cover this ctenidium-like part through an interlayer insulation film. Two or 
more contact holes 52 which have a long flat-surface configuration in an one direction are arranged at 
the interlayer insulation film so that each ctenidium part of the gate line 50 may be intersected. 
[0046] In the part which does not lap with the gate line 50 among the inner skin of a contact hole 52, 
inner skin without a hollow as shown in the sectional view at the right end of drawing 5 is obtained. As 
shown in drawing 6 , the total extension of inner skin without a hollow can be lengthened by making a 
gate line into the shape of a ctenidium, and arranging two or more contact holes 52 which intersect each 
ctenidium part. For this reason, the width of face of the connection of the upper layer and the lower 
layer which are formed on the inner skin of a contact hole 52 can be secured widely, and connection 
resistance can be reduced. 

[0047] Especially a flat-surface configuration of a connection place like drawing 6 is effective in 
connection of the power-source line by which a high current flows. In addition, although drawing 6 
showed the case where it connected with a drain wire in the edge of a gate line, when connecting in the 
pars intermedia of a gate line, the same effectiveness can be acquired by preparing a slit in a gate line, 
constituting a stripes-like pattern, and arranging a contact hole so that these stripes may be 
intersected. 

[0048] Next, with reference to drawing 7 A, the configuration and the production approach of a 
connection place of the upper wiring and lower layer wiring by the 2nd example of this invention are 
explained. Drawing 7 A shows the sectional view of the connection of a gate line and a drain wire. The 
same reference mark as the component to which drawing 4 corresponds is attached and shown in each 
component of drawing 7 A. 

[0049] the front-face top of a glass substrate 30 — substrate Si02 the film 31 accumulates — having - 
- the part on it — gate-dielectric-film 33b is formed in the field. Gate line 34b is formed on gate- 
dielectric-film 33b, and the front face is covered by oxide-film-on-anode 35b. 

[0050] Oxide-film-on-anode 35b, gate-dielectric-film 33b, and substrate Si02 The etching halt layer 36 
is formed so that the front face of the film 31 may be covered, and the interlayer insulation film 37 is 
arranged on it. The configuration so far is formed at the same process as drawing 2 R>2A in the 1st 
example - drawing 3 . 

[0051] A contact hole 60 is formed in an interlayer insulation film 37, the etching halt layer 36, and 
oxide-film-on-anode 35b by the approach explained by drawing 4 of the 1st example, and the same 
approach. Side etching of the anodized film 35b is carried out, it becomes depressed in the inner skin 
lower part of a contact hole 60, and 61 is formed. The depth of a hollow 61 is almost equal to the 
thickness of oxide-film-on-anode 35b. 

[0052] On the front face of an interlayer insulation film 37, and the inside of a contact hole 60, 38d of Ti 
film is deposited by sputtering. Since Ti tends to carry out migration of the substrate front-face top 
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compared with aluminum at the time of membrane formation, it can embed the inside of a hollow 61 
effectively. In order to fill the inside of a hollow 61 completely, it is desirable to become depressed and 
to make thickness of 38d of Ti film thicker than the depth of 61, i.e., the thickness of oxide-film-on- 
anode 35b. 

[0053] On the front face of 38d of Ti film, drain wiring layer 38e which consists of two-layer [ of 
aluminum (lower layer)/Ti (upper layer) ] by sputtering is deposited. Patterning of 38d of Ti film and the 
drain wiring layer 38e is carried out, and drain wiring is formed. 

[0054] As shown in drawing 7 A, before depositing drain wiring layer 38e, by becoming depressed and 
depositing more thickly than the depth of 61, i.e., the thickness of oxide-film-on-anode 35b, the film 
which consists of Ti which is easy to carry out migration at the time of membrane formation, the inside 
of a hollow 61 can be filled effectively and decline in the rate of coverage of a drain wire can be 
prevented. 

[0055] Drawing 7 B shows the sectional view of the connection place of the upper wiring and lower layer 
wiring by the modification of the 2nd example. Although 38d of Ti film for embedding the inside of a 
hollow 61 is arranged all over a substrate in drawing 7 A, Ti film is arranged only on the inner skin of a 
contact hole 60 in drawing 7 B. Other configurations are the same as that of the connection place of 
drawing 7 A. 

[0056] Ti film is first deposited all over a substrate like the case of drawing 7 A, and it is CI2 as etching 
gas. BCI3 By removing Ti film on a flat side by RIE of an anisotropy using mixed gas, it leaves 38f of Ti 
film only on the inner skin of a contact hole 60. 38g of drain wiring layers which consist of three layers 
of Ti/aluminum/Ti is deposited on the top face of an interlayer insulation film 37, the front face of 38f of 
Ti film, and the base of a contact hole 60. Patterning of the 38g of the drain wiring layers is carried out, 
and drain wiring is formed. 

[0057] Also in the modification shown in drawing 7 B, since it becomes depressed before depositing 38g 
of drain wiring layers, and the inside of 61 is embedded by Ti, decline in the rate of coverage of a drain 
wire can be prevented. 

[0058] As shown in drawing 5 , since an interlayer insulation film, a transparence pixel electrode, etc. are 
arranged on drain wire 38c, it is desirable to make thickness of a drain wire as thin as possible. In the 
case of the 2nd example shown in drawing 7 A, 38d of Ti film is arranged under drain wiring layer 38e, 
and, as for the thickness which is 38d of Ti film, it is desirable to make it thicker than the thickness of 
oxide-film-on-anode 35b. For this reason, it becomes difficult to thicken thickness of the drain wiring 
layer 38e itself. 

[0059] On the other hand, in the case of the modification of the 2nd example shown in drawing 7 B, 38f 
of Ti film is left behind only on the inner skin of a contact hole 60, and Ti film on an interlayer insulation 
film 37 is removed. For this reason, it becomes possible to make comparatively thick thickness of 38g of 
drain wiring layers. Since the resistivity of aluminum in a drain wiring layer is lower than that of Ti, it 
becomes easy to attain low resistanceHzation of a drain wire. 

[0060] Although drawing 7 A and drawing 7 B explained the case where Ti was used as an ingredient 
which embeds the inside of a hollow 61, the same effectiveness is expectable even if it uses other 
ingredients which are easy to carry out migration rather than aluminum used for drain wiring. For 
example, TiN, Ta, Mo, W, etc. may be used, in order that [ moreover, ] 38g of drain wiring layers may 
contact directly at gate line 34b In the case of the modification shown in drawing 7 B — the inside of a 
hollow 61 — Si02 etc. — you may also embed with an inorganic insulation ingredient; 
[0061] Although the 1st and 2nd examples of the above explained the case where aluminum was used as 
an ingredient of a gate line, aluminum alloys, such as aluminum-Si, aluminum-Cu-Si, aluminum-Sc, or 
aluminum-Zr, may be used. Moreover, a gate line may be formed by Ta. When a gate line is formed by Ta 
and the front face of a gate line is anodized, it is Ta 205. The oxide film on anode which has a 
presentation is obtained. 

[0062] Moreover, although the case where the gate line which took the TFT mold LCD for the example 
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and was covered in the 1st and 2nd examples of the above by the oxide film on anode, and the drain 
wire of the upper layer were connected was explained, these examples can be applied when connecting 
lower layer wiring more generally covered with the insulator layer, and the upper wiring arranged through 
an interlayer insulation film on it. It is difficult to carry out anisotropic etching of the insulator layer 
which covers lower layer wiring especially, and it is effective, when isotropic etching is performed and a 
hollow is formed in the inner skin of a contact hole. 

[0063] Although this invention was explained in accordance with the example above, this invention is not 
restricted to these. For example, probably, it will be obvious to this contractor for various modification, 
amelioration, combination, etc. to be possible. 
[0064] 

[Effect of the Invention] As explained above, when according to this invention covering the front face of 
lower layer wiring with an insulator layer and arranging the upper wiring through an interlayer insulation 
film on it, a contact hole is formed in an interlayer insulation film and the covering insulator layer of 
lower layer wiring, and it can ** connecting lower layer wiring and the upper wiring with sufficient 
reliability. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the part plan of the TFT mold LCD by the 1st example of this invention. 

[Drawing 2] It is the sectional view (the 1) of a substrate for explaining the production approach of the 

TFT mold LCD by the 1 st example. 

[Drawing 3] It is the sectional view (the 2) of a substrate for explaining the production approach of the 
TFT mold LCD by the 1st example. 

[Drawing 4] It is the sectional view (the 3) of a substrate for explaining the production approach of the 
TFT mold LCD by the 1 st example. 

[Drawing 5] It is the sectional view (the 4) of a substrate for explaining the production approach of the 
TFT mold LCD by the 1 st example. 

[Drawing 6] It is the top view of the connection place of the gate line and drain wire by the modification 
of the 1 st example. 

[Drawing 7] It is the sectional view of the connection place of the gate line of the TFT mold LCD and 
drain wire by the 2nd example and its modification. 

[Drawing 8] It is the sectional view of the connection place of the gate line of the TFT mold LCD and 
drain wire by the conventional example. 
[Description of Notations] 
13 14 Wiring 
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15 25 TFT 

15D, 25D Drain field 

15S, 25S Source field 

30 Glass Substrate 

31 Substrate Si02 Film 

32 32a Polish recon film 

33, 33a, 33b Gate dielectric film 

34 Gate Wiring Layer 

34Ga(s), 34Gb Gate electrode 

34a, 34b Gate line 

35a, 35b Oxide film on anode 

36 Etching Halt Layer 

37, 41, 42 Interlayer insulation film 

38a, 38c Drain wire 

38d, 38f Ti film 

38e, 38g Drain wiring layer 

40 Hollow 

43 Transparence Pixel Electrode 

50 Gate Line 

51 Drain Wire 

52 Contact Hole 

60 Contact Hole 

61 Hollow 

100 Glass Substrate 

101 Gate Dielectric Film 

1 02 Gate Wiring 

103 Oxide Film on Anode 

104 Interlayer Insulation Film 

105 Drain Wiring 

106 Contact Hole 

107 Hollow 
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